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provided with the electrodes 1 1 contains at least a supply process for 
supplying solder 20 onto the electrodes 1 1 , polishing process for polishing the 
supplied solder 20 to a prescribed height from the surface of the substrate 10, 



08/27/2003, EAST Version: 1.04.0000 



and bump forming process for forming the solder bumps 21 by melting the solder 
20a by heating. 

COPYRIGHT: (C)1996,JPO 



08/27/2003, EAST Version: 1.04.0000 



Searching PAJ 



http7Awvw19.i|xil^ 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 08-213399 
(43)Date of publication of application : 20.08.1996 



(51)lnt.CI. H01L 21/321 



(21) Application number : 

(22) Date of filing : 



07-020649 
08.02.1995 



(71) Applicant : 

(72) Inventor : 



TOSHIBA CORP 
KIMIJTMA SUSUMU 
YAMAMOTO TOSfflO 
MORI IKUO 

KOBARIKAWA TAKASHI 



(54) METHOD FOR FORMING SOLDER BUMP 

(57)Abstract: 

PURPOSE: To provide a method for forrning solder bumps by which homogeneous 
bumps having uniform sizes can be formed. 

CONSTITUTION: A method for forrning solder bumps by which solder bumps are 
respectively formed on the electrodes 1 1 of a semiconductor substrate 10 provided with 
the electrodes 1 1 contains at least a supply process for supplying solder 20 onto the 
electrodes 1 1 , polishing process for polishing the supplied solder 20 to a prescribed 
height from the surface of the substrate 10, and bump forming process for forming the 
solder bumps 21 by melting the solder 20a by heating. 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



1 of 1 



9/2/03 11:37 AM 



http7Awvw4jpdljpo.gojp/cgi-bin/tran_\«eb - .cgLeije 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a solder bump's formation method used since electronic parts, such as LSI, are 

mounted in a mounting substrate with high density. 

[0002] 

[Description of the Prior Art] Since semiconductor devices, such as LSI, are mounted in a mounting substrate, a solder bump is 
formed in the electrode of a semiconductor substrate. The process as shows the conventional solder bump formation method to 
drawing 5 or drawing 6 was taken. In addition, the semiconductor substrate by which ten in drawing 5 and drawing 6 formed 
semiconductor devices, such as LSI, in the interior, and 1 1 show the electrode formed on the above-mentioned semiconductor 
substrate 10. 

[0003] The solder bump formation method shown in drawing 5 forms the barrier metal 1 3 with meanses, such as vacuum 
evaporationo, on the passivation film 1 2 for protection of the front face of the semiconductor substrate 10 in which the electrode 
1 1 was formed, as first shown in (a) of drawing 5 . in addition - as the material of the barrier metal 1 3 - metals, such as titanium, 
chromium, nickel, and palladium, - a simple substance - or it is combined and used Next, as shown in (b) of drawin g 5 , the 
photograph resist 14 is applied on the barrier metal 13, and breakthrough 14a is formed in the photograph resist 14 
corresponding to a bump formation field in exposure development. Furthermore, solder plating is performed through 
breakthrough 14a by using barrier metal 13 as cathode, and solder 15 is formed. 

[0004] Next, after removing the unnecessary photograph resist 1 4, as shown in (c) of drawing 5 , the garbage of the barrier metal 
13 is **********ed by using solder 15 as a mask. In addition, when the thing made from for example, nickel material is used as 
a barrier metal 1 3, the mixed liquor of a nitric acid, a hydrochloric acid, and an acetic acid is used as an etching reagent. At this 
time, the tin in solder 1 5 is mainly corroded, 

[0005] Finally, the semiconductor substrate 10 is put on a hot platen etc., heating fusion of the solder 15 is carried out, and the 
solder bump 16 as shows (d) of drawing 5 is formed. The solder bump's 16 solder composition is controlled by adjusting the tin in 
plating liquid, and a leaden amount suitably in the process which performs solder plating. 

[0006] On the other hand, the solder bump formation method shown in drawing 6 forms the barrier metal 1 3 in the front face of 
the semiconductor substrate 10 in which the electrode 1 1 was formed with meanses, such as vacuum evaporationo, on the 
passivation film 12 for protection, as first shown in (a) of drawing 6 . Next, as shown in (b) of drawing 6 , on the barrier metal 13, 
solder plating is performed on the whole surface and the solder layer 17 is formed. 

[0007] Next, the photograph resist 18 which carried out patterning as shown in (c) of drawing 6 is formed. As furthermore shown 
in (d) of drawing 6 , the photograph resist 18 is used as a mask, the garbage of the solder layer 17 and the garbage of the barrier 
metal 13 are ********** e d, and solder 17a is formed. Finally the semiconductor substrate 10 is put on a hot platen etc., heating 
fusion of the solder 17a is carried out, and the solder bump 19 as shows (e) of drawing 6 is formed. The solder bump's 19 solder 
composition is controlled by adjusting the tin in plating liquid, and a leaden amount suitably in the process which performs solder 
plating. 
[0008] 

[Problem(s) to be Solved by the Invention] The solder bump formed by the above-mentioned conventional solder bump formation 
method had the following problems. That is, at the process which performs solder plating, in the right-and-left edge in the 
periphery, i.e., drawing 5 , and drawing 6 of the semiconductor substrate 10, since the electrolysis density of plating becomes 
high, there is an inclination for the thickness of plating of a periphery to become large rather than the thickness of plating of a 
center section. Moreover, the periphery of the portion in which an electrode 1 1 crowds also has the inclination for the thickness of 
plating to become large. 

[0009] Thus, the solder bumps' 1 6 and 1 9 size formed by carrying out heating fusion of the formed solder 1 5 and 17a becomes 
uneven at the center section and periphery of the semiconductor substrate 10. For this reason, when the electronic parts with 
which the solder bumps 1 6 and 1 9 with an uneven size were formed were mounted in the printed circuit board, the height of the 
solder bumps 16 and 19 of a center section becomes less insufficient, and there was a possibility that poor soldering, such as 
non-solder, might occur. 

[0010] Moreover, in the process which performs solder plating, although it considers suppressing an inclination which was 
mentioned above by improving the method of performing solder plating, in order to carry out by combining composition control 
with tin and lead, equalization of the size of solder plating is difficult. Furthermore, unevenness becomes still more remarkable as 
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the ** pitch of electronic parts and many pin-ization progress. 

[00 1 1 ] On the other hand, since etching of the barrier metal 1 3 was performed after forming solder 1 5 and 1 7a on an electrode 

ll,********of solder 15 and 17a decreased, or the chemical change arose on the front face of solder 15 and 17 a, and there was 

also a problem that a specific component increased and composition of the solder bumps' 16 and 19 solder changed. 

[0012] Then, this invention aims at offering the solder bump formation method which can form the solder bump of desired solder 

composition while it is a uniform size. 

[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain the purpose, invention 
indicated by the claim 1 In the solder bump formation method which forms a solder bump in the above-mentioned electrode of the 
substrate in which two or more electrodes were prepared, respectively The supply process which supplies solder on the 
above-mentioned electrode at least, the polish process which grinds the supplied above-mentioned solder so that each height from 
the above-mentioned substrate may turn into predetermined height, and the bump formation process which forms a bump by 
carrying out heating fusion of the above-mentioned solder were provided. 

[0014] each height from the above-mentioned substrate of the above-mentioned solder with which the above-mentioned polish 

process was supplied in invention indicated by the claim 1 according to invention indicated by the claim 2 — abbreviation — the 

solder bump formation method according to claim 1 characterized by being carried out until it becomes the same 

[0015] According to invention indicated by the claim 3, in invention indicated by the claim 1, it is desirable to provide the mask 

formation process which forms the mask with which the pore by which the above-mentioned solder is supplied to the position 

corresponding to the above-mentioned electrode was prepared before the supply process which supplies the above-mentioned 

solder. 

[0016] According to invention indicated by the claim 4, in invention indicated by the claim 1, it is desirable to provide the mask 
formation process which forms the mask for removing the above-mentioned solder other than the position corresponding to the 
above-mentioned electrode after the process which supplies the above-mentioned solder. 

[0017] According to invention indicated by the claim 5, in invention indicated by claims 3 or 4, it is desirable to provide the 
removal process which removes the above-mentioned mask before the above-mentioned process which carries out polish. 
[0018] 

[Function] As a result of providing the above-mentioned means, the following operations arise. That is, since according to • 
invention indicated by the claim 1 each solder supplied on the electrode can be ground in the solder bump formation method 
which forms a solder bump in two or more electrodes of a substrate, respectively so that it may become predetermined height 
from a substrate, the bump who has various radii can be formed. 

[001 9] Since according to invention indicated by the claim 2 each solder supplied on the electrode can be ground in invention 
indicated by the claim 1 until the height from a substrate is in agreement, the bump who has the almost same radius can be 
formed. 

[0020] According to invention indicated by the claim 3, in invention indicated by the claim 2, solder can be easily supplied on an 
electrode by forming the mask with which the pore by which solder is supplied to the position corresponding to an electrode was 
prepared before the supply process which supplies solder. 

[0021] According to invention indicated by the claim 4, in invention indicated by the claim 1, unnecessary solder is easily 
removable by forming the mask for removing solder other than the position corresponding to an electrode after the supply process 
which supplies solder. 

[0022] According to invention indicated by the claim 5, by providing the removal process which removes a mask in invention 
indicated by claims 3 or 4 before the polish process to grind, although polish removes the solder which is produced in case a 
mask is removed and which changed chemically, it can do. Therefore, a homogeneous solder bump can be formed. 
[0023] 

[Example] Drawing 1 and drawing 2 are the cross sections showing the process of the solder bump formation method concerning 
the 1st example of this invention. In these drawings, the same sign is given to the same functional division as drawing 5 and 
drawing 6 . In addition, the electrode by which ten in drawing 1 and drawing 2 was prepared in the semiconductor substrate, and 
1 1 was prepared in the semiconductor substrate 10 is shown. 

[0024] As first shown in (a) of drawing J , the barrier metal 1 3 is formed with meanses, such as vacuum evaporationo, on the 
passivation film 1 2 for protection of the portion except the center section of the electrode 1 1 of the front face of the semiconductor 
substrate 10. in addition - as the material of the barrier metal 13 - metals, such as titanium, chromium, nickel, and palladium, - 
a simple substance - or it is combined and used Next, as shown in (b) of drawing 1 , the photograph resist 14 is applied on the 
barrier metal 1 3, and breakthrough 14a is formed in the photograph resist 14 corresponding to a bump formation field in 
exposure development. Furthermore, solder plating is performed through breakthrough 14a by using barrier metal 1 3 as cathode, 
and solder 20 is formed. In addition, this solder 20 is thickly formed a little in consideration of the polish process mentioned later. 
[0025] Next, after removing the unnecessary photograph resist 14, as shown in (a) of drawing 2 , the garbage of the barrier metal 
1 3 is **********ed by using solder 20 as a mask. In addition, as a barrier metal 1 3, a metaphor uses the mixed liquor of a nitric 
acid, a hydrochloric acid, and an aceuc acid as an etching reagent, when the thing made from nickel material is used. At this time, 
the tin of the upper part in solder 20 is mainly corroded. 

[0026] Next, as shown in (b) of drawing 2 , the drawing 2 Nakagami section of solder 20 is ground, and height forms fixed solder 
20a. Finally, the semiconductor substrate 10 is put on a hot platen etc., heating fusion of the solder 20a is carried out, and the 
solder bump 2 1 of a uniform size as shown in (c) of drawing 2 is formed. 
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[0027] As mentioned above, in case after that carries out heating fusion of it since it is made to grind the solder 20 supplied on the 
electrode 1 1 until each height is in agreement and a bump is formed in the **** 1 example, the solder bump 21 of a uniform size 
can be formed. Therefore, in case the electronic parts with which such a solder bump 2 1 was formed are mounted in a mounting 
substrate, it can prevent that the solder bump's 2 1 height is insufficient and poor soldering occurs. Moreover, since it is removed 
by polish, in case the portion which tin corroded when ********** m g the barrier metal 1 3 forms the solder bump 2 1 by 
subsequent heating melting, influence does not produce it in the solder composition by tin and lead. 

[0028] In addition, before performing this etching, you may make it grind solder 20, although solder 20 is ground in the **** 1 
example after ********** m g the barrier metal 13. 

[0029] Drawing 3 and drawing 4 are the cross sections showing the process of the solder bump formation method concerning the 
2nd example of this invention. In these drawings, the same sign is given to the same functional division as drawing 1 and drawing 
2. ~ ^ ^ ~~ ~ 1 

[0030] As first shown in (a) of drawing 3 , the passivation film 1 2 for protection is applied to the portion except the center section 
of the electrode 1 1 of the front face of the semiconductor substrate 10. Next, the barrier metal 13 is formed with meanses, such as 
vacuum evaporationo. Next, as shown in (b) of drawing 3 , on the barrier metal 13, solder plating is performed and the solder 
layer 30 is formed. In addition, this solder layer 30 is thickly formed a little in consideration of the polish process mentioned later. 
Furthermore, the photograph resist 18 which carried out patterning as shown in (c) of drawing 3 is formed. 
[003 1] Next, as shown in (a) of drawing 4 , the photograph resist 18 is used as a mask, the garbage of the solder layer 30 and the 
garbage of the barrier metal 13 are ********** e d, and solder 30a is formed. Furthermore, as shown in (b) of drawing 4 , the 
drawing 4 Nakagami section of solder 30a is ground, and height forms fixed solder 30b. Finally, the semiconductor substrate 10 is 
put on a hot platen etc., heating fusion of the solder 30b is carried out, and the solder bump 3 1 of a uniform size as shown in (c) of 
drawing 4 is formed. 

[0032] As mentioned above, in the **** 2 example, the same effect as the 1st example which mentioned it above since it was 
made to grind solder 30a supplied on the electrode 1 1 until each height was in agreement can be acquired. 
[0033] In addition, before fonriing the photograph resist 18, you may make it grind the solder layer 30, although solder 30a is 
ground in the **** 2 example after **********ing the barrier metal 13. 

[0034] In addition, this invention is not limited to each example mentioned above. That is, although vacuum evaporationo is 
performed as a method of forming barrier metal in the above-mentioned example, you may perform sputtering. In addition, of 
course, deformation implementation is variously possible in the range which does not deviate from the summary of this invention. 
[0035] 

[Effect of the Invention] Since according to invention indicated by the claim 1 each solder supplied on the electrode can be 
ground so that the height from a substrate may turn into predetermined height, if heating fusion of the solder on each electrode is 
carried out, the bump who has arbitrary radii can be formed. 

[0036] It is made to grind each solder supplied on the electrode according to invention indicated by the claim 2 until the height 
from a substrate is in agreement. For this reason, if heating fusion of the solder on each electrode is carried out, the bump who has 
the almost same radius will be formed. Therefore, in case it mounts, poor soldering by the ununiformity of a solder bump's size 
can be prevented. 

[0037] According to invention indicated by the claim 3, solder can be easily supplied on an electrode. Therefore, productive 
efficiency improves. According to invention indicated by the claim 4, unnecessary solder is easily removable. Therefore, 
productive efficiency improves. 

[0038] It can do, although polish removes the solder which is produced in case a mask is removed and which changed chemically 
according to invention indicated by the claim 5. Therefore, a homogeneous solder bump can be formed and poor soldering can be 
prevented beforehand. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 j The cross section showing the process in the first half of the solder bump formation method concerning the 1 st 
example of this invention. 

[Drawing 2] The cross section showing the process in the second half of this method. 

[Drawing 31 The cross section showing the process in the first half of the solder bump formation method concerning the 2nd 
example of this invention. 

[Drawing 4] The cross section showing the process in the second half of this method. 

[Drawing 5 ; The cross section showing an example of the process of the solder bump formation method by the conventional 
solder plating. 

(Drawing 6] The cross section showing another example of the process of the solder bump formation method by the conventional 

solder plating. 

[Description of Notations] 

10 - Semiconductor substrate 1 1 - Electrode 

12 -- Passivation film 13 -- Barrier metal 

14 Photograph resist 14a - Breakthrough 

18 ~ Photograph resist 

20, 20a, 30a, 30b - Solder 

2131- Solder bump 30 Solder layer 
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